Appl. No. 09/601,561 PATENT 

Amdt. dated August 13, 2003 

Reply to Office Action of February 13, 2003 

Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings of claims in the application: 

Listing of Claims: 

1 . (currently amended) A system comprising 

an isolated nucleic acid having a length of at least 5 base pairs and having a 
nucleotide sequence that comprises a first protein binding site and a second protein binding site^ 
where said first and second protein binding sites specifically bind the same nucleic acid binding 
protein, and where said first and second protein binding sites are spaced in proximity to each 
other such that: 

when said first protein binding site is specifically bound by a the nucleic acid 
binding protein, said second binding site cannot be bound by a second molecule of the protein 
that otherwise specifically recognizes and binds said second binding site; and 

when said second binding site is specifically bound by a the nucleic acid binding 
protein, said first binding site cannot be bound by a second molecule of the protein that 
otherwise specifically recognizes and binds said first binding site; and 

a the nucleic acid binding protein that specifically binds said first protein binding 
site or said second protein binding site. 

2. (previously amended) The system of claim 1, wherein said nucleic acid is 
a double-stranded nucleic acid. 

3. (previously amended) The system of claim 1, wherein said nucleic acid is 
a deoxyribonucleic acid (DNA). 

4. (previously amended) The system of claim 1, wherein said first binding 
site and said second binding site have the same nucleotide sequence. 
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5. (previously amended) The system of claim 1, wherein said first binding 
site and said second binding site have the nucleotide sequence of SEQ ED NO: 1. 

6. (currently amended) The system of claim 1, wherein said first binding sit e 
or said s e cond binding site is specifically r e cogniz e d and bound by a nucleic acid binding protein 
is selected fi-om the group consisting of Fis, and Tus. 

7. (currently amended) The system of claim 1, wherein said first binding sit e 
or said s e cond binding sit e is bound by nucleic acid binding protein is EF-tu. 

8. (previously amended) The system of claim 1, wherein said first binding 
site is within 20 nucleotides of said second binding site. 

9. (previously amended) The system of claim 1, wherein said first binding 
site is within 1 1 nucleotides of said second binding site. 

10. (previously amended) The system of claim 8, wherein said first binding 
site has a strength of at least 2.4 bits as determined by individual information theory. 

1 1 . (previously amended) The system of claim 1 , wherein there is a difference 
in strength between said first protein binding site and said second protein binding site of more 
than 0 bits as determined by individual information theory. 

12. (withdrawn, non-elected species) The composition of claim 1, fiirther 
comprising a third protein binding site wherein said third site is in proximity to said first protein 
binding site or to said second protein binding site such that specific binding of said third binding 
site with a protein precludes specific protein binding of said first or said second protein binding 
sites. 
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13. (previously amended) The system of claim 1, wherein: 
said first protein binding site is a Fis binding site; 

said second protein binding site is a Fis binding site; and 

said binding sites are separated from each other by less than 12 nucleotide base 

pairs. 

14. (previously amended) The system of claim 13, wherein said nucleic acid is 
a deoxyribonucleic acid comprising the sequence of SEQ ID NO: 2 or SEQ ED NO: 3. 



15. (withdrawn, non-elected species) A composition comprising, an isolated 
nucleic acid having a length of at least 5 base pairs and having a nucleotide sequence that 
comprises a first protein binding site, a second protein binding site, and a third protein binding 
site where said protein binding sites are spaced in proximity to each other such that: 

when either said first protein binding site or said third protein binding is 
specifically boimd by a nucleic acid binding protein, said second binding site cannot be bound by 
a nucleic acid binding protein that otherwise specifically recognizes and binds said second 
binding site; and 

where said first protein binding site and said third protein binding site can 
simultaneously be specifically bound by a nucleic acid binding protein. 

16. (withdrawn, non-elected species) The composition of claim 15, wherein 
said first protein binding site or said third protein binding site is bound by a nucleic acid binding 
protein. 

17. (withdrawn, non-elected species) The composition of claim 15, wherein 
said third protein binding site is bound by a nucleic acid binding protein. 

18. (withdrawn, non-elected species) The composition of claim 17, wherein 
said binding protein is attached to a gene transactivator. 
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19. (withdrawn, non-elected species) The composition of claim 18, wherein 
said transactivator is a Gal4 transactivator. 

20. (withdrawn, non-elected species) The composition of claim 15, further 
comprising a gene or cDNA under the control of said transactivator. 

21. (withdrawn, non-elected species) The composition of claim 20, further 
comprising a gene or cDNA under the control of said transactivator. 

22. (withdrawn, non-elected species) The composition of claim 21, wherein 
said gene is a reporter gene. 

23. (withdrawn, non-elected species) The composition of claim 21, wherein 
said gene encodes a nucleic acid binding protein. 

24. (withdrawn, non-elected species) The composition of claim 15, wherein 
said nucleic acid is a double-stranded nucleic acid. 

25. (withdrawn, non-elected species) The composition of claim 15, wherein 
said nucleic acid is a deoxyribonucleic acid (DNA). 

26. (withdrawn, non-elected species) The composition of claim 15, wherein 
said first binding site and said third binding site have the same nucleotide sequence. 

27. (withdrawn, non-elected species) The composition of claim 15, wherein 
said first binding site or said second binding Site is specifically recognized and bound by a 
protein selected fi*om the group consisting of Fis, and Tus. 

28. (withdrawn, non-elected species) The composition of claim 15, wherein 
said first binding site or said second binding site is bound by EF-tu. 

29. (withdrawn, non-elected species) The composition of claim 15, wherein 
said first binding site is within 20 nucleotides of said second binding site. 
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30. (withdrawn, non-elected species) The composition of claim 15, wherein 
said first binding site is within 1 1 nucleotides of said second binding site. 

3 1 . (withdrawn, non-elected species) The composition of claim 30, wherein 
said first binding site has a strength of at least 2.4 bits as determined by individual information 
theory. 

32. (withdrawn, non-elected species) The composition of claim 15, wherein 
the difference in strength between said first protein binding site and said second protein binding 
site is at least 0 bits as determined by individual information theory. 

33. (withdrawn, non-elected species ) The composition of claim 1, wherein: 
said first protein binding site is a Fis binding site; 

said third protein binding site is a Fis binding site. 

34. (currently amended) A composition for the storage of binary information, 
said composition comprising an isolated nucleic acid having a length of at least 3 base pairs and 
having a nucleotide sequence that encodes a first protein binding site and a second protein 
binding site , where said first and second protein binding sites specifically bind the same nucleic 
acid binding protein, and where said first and second protein binding sites are spaced in 
proximity to each other such that: 

when said first protein binding site is specifically bound by the a protein, said 
second binding site cannot be bound by a second molecule of the protein that otherwise 
specifically recognizes and binds said second binding site; and 

when said second binding site is specifically bound by a the protein, said first 
binding site cannot be bound by a second molecule of the protein that otherwise specifically 
recognizes and binds said first binding site; and 

fiirther comprising the a nucleic acid binding protein bound to said saidr first 
protein binding site or said second protein binding site. 
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35. (original) The composition of claim 34, wherein said nucleic acid is a 
double-stranded nucleic acid. 

36. (original) The composition of claim 34, wherein said nucleic acid is a 
deoxyribonucleic acid (DNA). 

37. (original) The composition of claim 34, wherein said first binding site and 
said second binding site have the same nucleotide sequence. 

38. (currently amended) The composition of claim 34, wherein said first 
binding sit e or said s e cond binding sit e is sp e cifically r e cogniz e d and boimd by a nucleic acid 
binding protein is selected from the group consisting of Fis, and Tus. 

39. (original) The composition of claim 34, wherein said first binding site is 
within 20 nucleotides of said second binding site. 

40. (currently amended) The composition of claim 34, wherein said first 
binding site is within 30 1 1 nucleotides of said second binding site. 

41 . (original) The composition of claim 40, wherein said first binding site has 
a strength of at least 2.4 bits as determined by individual information theory. 

42. (previously amended) The composition of claim 34, wherein there is a 
difference in strength between said first protein binding site and said second protein binding site 
of more than 0 bits as determined by individual information theory. 

43. (withdrawn, non-elected species) The composition of claim 34, further 
comprising a third protein binding site wherein said third site is in proximity said first protein 
binding site or said second protein binding site such that specific binding of said third binding 
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site with a protein precludes specific protein binding of said first or said second protein binding 
sites. 

44. (original) The composition of claim 34, wherein: 
said first protein binding site is a Fis binding site; 

said second protein binding site is a Fis binding site; 

and said binding sites are separated fi-om each other by less than 12 nucleotide 

base pairs. 

45. (original) The composition of claim 44, wherein said nucleic acid is a 
deoxyribonucleic acid comprising the sequence of SEQ ID NO: 2 or SEQ ID NO: 3. 

46. (original) The composition of claim 34, wherein said binding protein is 
attached to a gene transactivator. 

47. (original) The composition of claim 46, wherein said transactivator is a 
Gal4 transactivator. 

48. (original) The composition of claim 46, fiirther comprising a gene or 
cDNA under the control of said transactivator. 

49. (original) The composition of claim 48, wherein said gene is a reporter 

gene. 

50. (original) The composition of claim 48, wherein said gene encodes a 
nucleic acid binding protein. 

5 1 . (currently amended) A method of storing information, said method 
comprising the step of: 
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binding a nucleic acid binding protein to a first protein binding site on a nucleic 
acid, wherein said nucleic acid has a length of at least 3 base pairs and said nucleic acid 
comprises [encodes] said first protein binding site and a second protein binding site , where said 
first and second protein binding sites specifically bind the same nucleic acid binding protein, and 
where said first and second protein binding sites are spaced in proximity to each other such that: 
when said first protein binding site is specifically bound by a tiie protein, 
said second binding site caimot be bound by a second molecule of the protein that otherwise 
specifically recognizes and binds said second binding site; and 

when said second binding site is specifically bound by a the protein, said 
first binding site cannot be bound by a second molecule of the protein that otherwise specifically 
recognizes and binds said first binding site. 

52. (original) The method of claim 5 1 , fiirther comprising the step of 
determining which binding site on said nucleic acid is bound by said binding protein. 

53. (original) The method of claim 51, wherein said nucleic acid is a double- 
stranded nucleic acid. 

54. (original) The method of claim 51, wherein said nucleic acid is a 
deoxyribonucleic acid (DNA). 

55. (original) The method of claim 51, wherein said first binding site and said 
second binding site have the same nucleotide sequence. 

56. (original) The method of claim 55, wherein said first binding site and said 
second binding site have the nucleotide sequence of SEQ ID NO: 1. 
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57. (currently amended) The method of claim 5 1 , wherein said first binding 
site or said second binding site is specifically recognized and bound by a nucleic acid binding 
protein selected from the group consisting of Fis, EF-tu, and Tus. 

58. (original) The method of claim 5 1 , wherein said first binding site is within 
20 nucleotides of said second binding site. 

59. (original) The method of claim 51, wherein said first binding site is within 
1 1 nucleotides of said second binding site. 

60. (original) The method of claim 5 1 , wherein said first binding site has a 
strength of at least 2.4 bits as determined by individual information theory. 

6 1 . (previously amended) The method of claim 5 1 , wherein there is a 
difference in strength between said first protein binding site and said second protein binding site 
of more than 0 bits as determined by individual information theory. 

62. (original) The method of claim 5 1 , wherein: 
said first protein binding site is a Fis binding site; 

said second protein binding site is a Fis binding site; and 

said binding sites are separated fi'om each other by less than 12 nucleotide base 

pairs. 

63. (previously amended) The system of claim 13, wherein said nucleic acid is 
a deoxyribonucleic acid comprising the sequence of SEQ ID NO: 2 or SEQ ID NO: 3. 

64. (withdrawn, non-elected species) A method of transforming binary 
information, said method comprising the steps of: 
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(i) binding a nucleic acid binding protein to an input protein binding site on a 
first nucleic acid; and 

(ii) determining whether or not a nucleic acid binding protein can bind to an 
output protein binding site on a second nucleic acid; 

wherein said first nucleic acid is an isolated nucleic acid having a length of at 
least 5 base pairs and having a nucleotide sequence that encodes a first protein binding site, a 
second protein binding site, and a third protein binding site where said protein binding sites are 
spaced in proximity to each other such that: 

when either said first protein binding site or said third protein binding is 
specifically bound by a nucleic acid binding protein, said second binding site caimot be bound by 
a nucleic acid binding protein that otherwise specifically recognizes and binds said second 
binding site; and 

where said first protein binding site and said third protein binding site can 
simultaneously be specifically bound by a nucleic acid binding protein. 

65. (withdrawn, non-elected species) The method of claim 64, wherein said 
first nucleic acid and said second nucleic acid are the same nucleic acid. 
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